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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a fundamental component presentation - 1 of Fe203 44.0 - 50.0 mol% and 4.0-26.5 mol [ of 
ZnO(s) ] %, and Ti02 and Sn02 sorts, and two sorts 0.1-8.0-mol % and the remainder Mn-Zn 
characterized by being MnO Ferrite. 

[Claim 2] Mn-Zn according to claim 1 characterized by containing 1 of CaO 0.005 - 0.200 mass% and 
Si02 0.005 - 0.050 mass% of sorts, and two sorts as an accessory constituent Ferrite. 
[Claim 3] As an accessory constituent, V205 0.010 - 0.200 mass% and Bi203 0.005 - 0.100 mass%, 
In203 0.005 - 0.100 mass%, PbO 0.005 - 0.100 mass%, Mn-Zn according to claim 1 or 2 characterized 
by containing 1 of W03 0.001 - 0.050 mass% of sorts, and two sorts or more MoO30.001 - 0.050 
mass% Ferrite. 

[Claim 4] Mn-Zn according to claim 1 or 2 characterized by containing 1 of Y2O30.010 - 0.200 mass% 
of sorts, and two sorts or more Nb205 0.010 - 0.200 mass% Hf02 0.010 - 0.200 mass% Ta205 0.010 - 
0.200 mass% Zr02 0.010 - 0.200 mass% as an accessory constituent Ferrite. 

[Claim 5] as an accessory constituent - Cr203 0.020 - 0.300 mass% ~ and - Mn-Zn according to claim 
1 or 2 characterized by containing 1 of aluminum203 0.020 - 0.300 mass% of sorts, and two sorts 
Ferrite. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The oxide magnetic material which has soft magnetism is started, it uses for 
electronic parts or electric- wave absorbers, such as the low loss material and the various inductance 
components which are used for the transformer for switching power supplies, a rotary transformer, a 
deflecting yoke, etc. in more detail, and an impedance component used for the cure against EMI, and 
this invention is suitable Mn-Zn. It is related with a ferrite. 
[0002] 

[Description of the Prior Art] As a typical oxide magnetic material which has soft magnetism, it is Mn- 
Zn. There is a ferrite. This Mn-Zn Generally a ferrite is Fe 203 of 52 - 55 mol% conventionally in more 
Fe(s) 203 than 50 mbl% and an average target. 10-24 mol% ZnO and the remainder It is the 
fundamental component presentation containing MnO. And they are usually Fe 203* ZnO, and MnO. 
After mixing each raw material powder at a predetermined rate, it considers as a predetermined 
configuration through each process of temporary quenching, grinding, a quality governing, granulation, 
and shaping, and by pouring nitrogen after an appropriate time, in the reducing atmosphere which 
stopped the oxygen density low, baking processing which holds at 1200-1400 degrees C for 3 to 4 hours 
is performed, and it is manufactured. Here, the reason calcinated in a reducing atmosphere is Fe 203. 
When [ than 50 mol% ] more, it is because eburnation will not fully progress if it calcinates in 
atmospheric air, but good soft magnetism is no longer acquired. Moreover, Fe3+ Fe2+ generated by 
reduction It has a forward crystal magnetic anisotropy and is Fe3+. Although there is effectiveness 
which negates a negative crystal magnetic anisotropy and raises soft magnetism, in having calcinated in 
atmospheric air, it is because such a reduction reaction is not expectable, either. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, Mn-Zn When using a ferrite as a core 
ingredient, an eddy current flows as the frequency domain to be used becomes high, and loss by this 
becomes large. Therefore, although it is necessary to enlarge the electric resistance as much as possible 
in order to raise the upper limit of the frequency which can be used as a core ingredient The above- 
mentioned general Mn-Zn The electric resistance in a ferrite Above-mentioned Fe3+ Fe2+ The 
frequency which transfer of the electron of a between (between ion) also has, serves as a value smaller 
than lohmm, and can be used is also hundreds. kHz extent to a limitation In the frequency domain 
exceeding this, there was a problem that permeability (initial permeability) will fall remarkably and will 
completely lose the property as soft magnetic materials. 

[0004] In addition, partly, it is Mn-Zn. In order to raise the electric resistance of a ferrite, while adding 
CaO and Si02 grade as an accessory constituent to the above-mentioned principal component and 
forming the grain boundary into high resistance Although the cure which performs low-temperature 
baking of about 1200 degrees C, makes the diameter of crystal grain small to about 5 micrometers, and 
increases the rate of the grain boundary is taken, it is difficult to acquire the electric resistance exceeding 
lohmm also as such a cure, and it does not serve as a fundamental cure. 
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[0005] The place which this invention was made in view of the above-mentioned conventional trouble, 
and is made into the purpose has big electric resistance, and is 1MHz. Mn-Zn which is fully equal also 
to use in the RF field which exceeds It is in offering a ferrite. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, for one of this 
inventions, a fundamental component presentation is Fe203 44.0 - 50.0 mol% and ZnO. 1 of 4.0 - 26.5 
mol% and Ti02 and Sn02 sorts, two sorts 0.1-8.0-mol %, the remainder It is characterized by being 
MnO. 

[0007] Moreover, other one of this inventions is characterized by making 1 of CaO 0.005 - 0.200 mass% 
and Si02 0.005 - 0.050 mass% of sorts, and two sorts contain as an accessory constituent to the above- 
mentioned fundamental component presentation. 

[0008] The above-mentioned 2 invention can be considered as the presentation which made the 
accessory constituent described further below contain by request. One of them is the presentation which 
made 1 of W03 0.001 - 0.050 mass% of sorts, and two sorts or more contain Mo03 0.001 - 0.050 
mass% PbO 0.005 - 0.100 mass% In203 0.005 - 0.100 mass% Bi203 0.005 - 0.100 mass% V205 0.010 

- 0.200 mass% as an accessory constituent. Other one is the presentation which made 1 of Y203 0.010 - 
0.200 mass% of sorts, and two sorts or more contain Nb205 0.010 - 0.200 mass% Hf02 0.010 - 0.200 
mass% Ta205 0.010 - 0.200 mass% Zr02 0.010 - 0.200 mass% as an accessory constituent, one of 
further others - as an accessory constituent - Cr203 0.020 - 0.300 mass% - and - It is the presentation 
which made 1 of aluminum 2030.020 - 0.300 mass% of sorts, and two sorts contain. 

[0009] 

[Embodiment of the Invention] This invention is 1MHz. Mn-Zn which is fully equal also to use in the 
RF field which exceeds In order to offer a ferrite, Existing Mn-Zn Fe203 which are the fundamental 
component of a ferrite, ZnO, and MnO Otherwise, it is the thing it was made to make 1 of Ti02 and 
Sn02 sorts, and two sorts newly contain. The fundamental component presentation is 1 of Fe203 44.0 - 
50.0 mol%, ZnO 4.0 - 26.5 mol%, and Ti02 and Sn02 sorts, and two sorts. 0.1-8.0 They are mol% and 
Remainder MnO. 

[0010] Mn-Zn the iron component in a ferrite - Fe<SUP>3+ And Fe2+ ****** - although it exists - Ti 
and Sn - this Fe3+ from - an electron - receiving - Fe2+ Making it generate is known. Therefore, it is 
Fe2+ even if it calcinates in atmospheric air by making these contain. It is generable. Content of Ti02 
and/or Sn02 occupied during a fundamental component presentation in this invention 0.1-8.0 It is 
considering as mol% and is Fe2+. The amount of generation is controlled and it is Fe3+. Fe2+ It makes 
it possible to acquire the outstanding soft magnetism by optimizing an abundance ratio and offsetting the 
crystal magnetic anisotropy of positive/negative, moreover - according to this invention - Ti4+ with a 
stable valence And Sn4+ since it exists mostly - Fe3+ Fe2+ most exchanges of the electron of a 
between should be prevented, be markedly alike from before, and large (about 103 twice) electric 
resistance should be acquired - it becomes obtaining, however, content of Ti02 and/or Sn02 the 
effectiveness is small at under 0.1 mol% - since initial permeability will fall if [ than 8.0 mol% ] more - 

- the above-mentioned range 0.1-8.0 It considered as mol%. 

[001 1] It is Fe 203 so that sufficient soft magnetism may be acquired even if it calcinates this invention 
in atmospheric air as described above. It is necessary to hold down to below 50 mol% and to promote 
eburnation. However, this Fe 203 Since decline in initial permeability will be caused if too few, it is 
made to make 44.0 mol% at least contain. ZnO Since saturation magnetization will decrease if too 
conversely few [ if many / not much /, Curie temperature will become low and it will become a problem 
practically, and ] although Curie temperature and saturation magnetization are affected, it is the above- 
mentioned range. Considering as 4.0 - 26.5 mol% is desirable. 

[0012] CaO and - although, as for Si02, said thing [ forming the grain boundary into high resistance ] is 
known as carried out — Mn-Zn It is also known that there is work which promotes sintering of a ferrite. 
therefore ~ although it becomes effective when obtaining a high-density magnetic material to add CaO 
and Si02 to the above-mentioned fundamental component presentation as an accessory constituent - 
desired effectiveness - obtaining — CaO and Si02 — more than 0.005 mass% — it is necessary to make 
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it contain However, since abnormality grain growth will take place if many [ not much / too ], it is CaO. 
As for Si02, to 0.200 mass%, it is desirable to suppress an upper limit to 0.050 mass%, respectively. 
[0013] this invention - as an accessory constituent - V205, Bi 203, In 203, PbO, and Mo03 - and -- 
One sort of W03 or two sorts or more may be made to contain. Each of these accessory constituents is 
low-melt point point oxides, and has the operation which promotes sintering. However, since 
abnormality grain growth will take place if there is too much the effectiveness conversely small when 
there are few those contents, V205 . 0.010 - 0.200 mass%, Bi 203, In203, and PbO 0.005 - 0.100 
mass% and W03 Considering as 0.001 - 0.050 mass% is desirable. 

[0014] This invention may make Zr02, Ta205, Hf02, Nb 205 and one sort of Y203, or two sorts or 
more contain as an accessory constituent. Each of these accessory constituents is high-melting oxides, 
and has the operation which controls grain growth. Since electric resistance will increase if crystal grain 
becomes small, the initial permeability in a RF field is improvable because optimum dose makes these 
accessory constituents contain. However, since initial permeability will fall if there is too much the 
effectiveness conversely small when there are few those contents, these contents are all. Considering as 
0.010 - 0.200 mass% is desirable. 

[0015] This invention is Cr 203 as an accessory constituent. It reaches. One sort in aluminum 203 or 
two sorts may be made to contain. Since initial permeability will fall if there is too much the 
effectiveness conversely small when not much few although it is effective in improving the temperature 
characteristic of initial permeability, these accessory constituents are these contents. Considering as 
0.020 - 0.300 mass% is desirable. 

[0016] Mn-Zn manufacture of a ferrite - facing - beforehand - Fe 203 as a principal component, ZnO, 
Ti02, and/or Sn02 and MnO it becomes a predetermined ratio about each raw material powder - as - 
weighing capacity - carrying out - these - mixing - mixed powder — obtaining - next, this mixed 
powder - temporary quenching ~ it pulverizes. Although said temporary-quenching temperature 
changes somewhat with target systems, it can choose proper temperature in the temperature requirement 
of 850 - 950 **. Moreover, a general-purpose ball mill can be used for pulverizing of mixed powder. 
And to this detailed mixed powder, addition mixing of the powder of the above-mentioned various 
accessory constituents is carried out by the predetermined ratio by request, and the mixed powder of a 
target system is obtained. It fabricates by corning after that according to the usual ferrite manufacture 
process, it calcinates further, and a baking object is acquired. Said granulation adds binders, such as 
polyvinyl alcohol, polyacrylamide, methyl cellulose, polyethylene oxide, and a glycerol, and performs 
them, and shaping is 80MPa. It carries out by applying the above pressure and baking is further carried 
out to the temperature of 1000-1300 degrees C by the proper approach of carrying out time amount 
maintenance in air. 

[0017] Thus, obtained Mn-Zn For a ferrite, since Ti02 and/or Sn02 are contained as a principal 
component, electric resistance is conventional Mn-Zn. Compared with a ferrite, it increases remarkably 
(about 103 twice), moreover, frequency f (MHz) for which the limitation of the initial permeability mu 
in a soft magnetism ferrite generally uses the ferrite in inverse proportion - mu=K/f(K=l 500-2000), 
although he is trying to estimate with the value given by the formula This Mn-Zn According to the 
ferrite, it is 5MHz. It sets and estimates and is the initial permeability of a passage. 300-400 It can obtain 
and is 1MHz. It becomes suitable as the core ingredient for the RFs which exceed, and an electric-wave 
absorber. 
[0018] 

[Example] Example lFe 203 42.0 - 52.0 mol%, and Ti02 or Sn02 2.0 mol% and the remainder After 
mixing each raw material powder with a ball mill so that MnO and ZnO may make a mole ratio 26:25, 
temporary quenching was carried out at the inside of air, and 900 degree C for 2 hours, the ball mill 
ground further for 20 hours, and mixed powder was obtained. Next, the quality governing of this mixed 
powder was carried out so that it might become a previous presentation, and it mixed with the ball mill 
further for 1 hour. Next, polyvinyl alcohol is added and corned to this mixed powder, and it is 80MPa. 
The toroidal-like core with the outer diameter of 1 8mm, a bore [ of 1 0mm ], and a height of 4mm was 
fabricated by the pressure, and each Plastic solid was put into the firing furnace after that, it calcinated at 
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1300 degrees C in air for 3 hours, and the sample 1-1 to 1-7 as shown in Table 1 was obtained. 
[0019] Moreover, it is Fe 203 because of a comparison. 52.5 mol% and MnO are 24.2 mol% and ZnO. 
After mixing each raw material powder with a ball mill so that it may become 23.3 mol%, temporary 
quenching was carried out at the inside of air, and 900 degree C for 2 hours, the ball mill ground further 
for 20 hours, and mixed powder was obtained. Next, while carrying out the quality governing of this 
mixed powder so that it may become a previous presentation, it is with CaO 0.050mass% as an 
accessory constituent. Si02 0.010 mass% was added and it mixed with the ball mill further for 1 hour. 
Next, polyvinyl alcohol is added and corned to this mixed powder, and it is 80MPa. A toroidal-like core 
with the outer diameter of 18mm, a bore [ of 10mm ], and a height of 4mm is fabricated by the pressure, 
a Plastic solid is put into a firing furnace after that, and it calcinates at 1200 degrees C in nitrogen-gas- 
atmosphere mind for 3 hours, and is Fe 203 as well as the former. More samples 1-8 than 50-mol% 
were obtained. 

[0020] And about each sample 1-1 to 1-8 obtained as mentioned above, while checking the final 
component presentation by X-ray fluorescence, the core loss in the initial permeability in 5MHz, electric 
resistance and 1MHz, and 50mT was measured in baking volume density and a 500kHz list. Those 
results are collectively shown in Table 1 . 
[0021] 
[Table 1] 



tffi 




&*&L&mL (mol %) 




5 MHz 




Fe»0a 


MnO 


ZnO 


TiOg 






-20-20*0 


20-60^ 


1 -3 




48.0 


25.5 


24.5 


2.0 






390 


15X10- 


11X10- 


6- 1 




» 


tf 


// 


Jf 


CTaOs 


0.020 


390 


9X10- 


8X10- 


6-2 




n 


// 


ii 


// 


Cr 2 0» 


0.300 


380 


7X10- 


5X10- 


6-3 


m 


n 


J/ 


// 


// 


Cr 3 0» 


0.600 


260 


6X10- 


5X10- 


6-4 


*m 


// 


t) 


// 


u 


A1«0» 


0.300 


390 


9X10- 


8X10- 


6-5 


*m 


» 


f/ 


ft 


j/ 


CraOa 

CaO 


0.3D0 
0.200 


390 


7X10- 


8X10- 


6-6 






j/ 


// 




CTaQa 

Si0 3 


0. 300 
0. 050 


400 


8X10— 


8X10- 



[0022] From the result shown in Table 1 , it is Fe 203. It is Fe 203 to more samples 1 (comparison 
sample) than 50.0 mol%. A consistency is fully high and each of sample 1-2 to 1-5 below 50.0 mol% 
and 1-7 (this invention sample) is electric resistance, 500kHz, and 5MHz. Initial permeability is 
remarkably high and, moreover, core loss is small. Although the initial permeability of a sample 1-3 has 
become the highest in this invention sample, this is because electric resistance is increasing. Moreover, 
the sample 1-6 as a comparison sample is Fe 203. Since it has decreased with less than [ 44.0mol% ], 
they are 500kHz and 5MHz. Initial permeability is quite low compared with this invention sample, 
moreover, the former - the same — Fe 203 more samples 1-8 than 50 mol% - 5MHz initial 
permeability — up to the level 1 of the permeability in a vacuum — the bottom — **** — it got down and 
the property as soft magnetic materials is lost completely. 
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[0023] Example 2Fe 203 0- 10.0 mol% and the remainder MnO and ZnO After mixing each raw 
material powder with a ball mill so that it may become a mole ratio 26:25, temporary quenching was 
carried out at 900 degrees C among air for 2 hours, the ball mill ground further for 20 hours, and mixed 
powder was obtained. [ 48.0 mol%, and Ti02 or Sn02 ] Next, the quality governing of this mixed 
powder was carried out so that it might become a previous presentation, and it mixed with the ball mill 
further for 1 hour. Next, polyvinyl alcohol is added and corned to this mixed powder, and it is 80MPa. 
The toroidal-like core with the outer diameter of 1 8mm, a bore [ of 10mm ], and a height of 4mm was 
fabricated by the pressure, and each Plastic solid was put into the firing furnace after that, it calcinated at 
1000 degrees C in air for 3 hours, and the sample 2-1 to 2-7 as shown in Table 2 was obtained. And it is 
5MHz while checking a final component presentation by X-ray fluorescence about each sample 2-1 to 2- 
7 which carried out in this way and was obtained. The core loss in initial permeability and 1MHz, and 
50mT was measured. Moreover, about this invention sample 1-3, 2-3, 2-4, 2-5, and 2-7, the temperature 
characteristic of the core loss in 1MHz and 50mT was also measured. Those results are shown in Table 
2 and drawing 1 . 
[0024] 
[Table 2] 
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[0025] it is optimum dose **** about Ti02 to the sample 2-1 (comparison sample) which does not 
contain Ti02 at all from the result shown in Table 2 it is optimum dose **** about Sn02 at this 
invention sample 1-3, and 2-2 - 2-5 list — this invention sample 2-7 all has remarkably high initial 
permeability, and core loss is remarkably small Moreover, although the sample 2-6 (comparison 
sample) which contains Ti02 in a large quantity (10.0 mol%) comparatively has high initial 
permeability compared with the comparison sample 2-1 which does not contain Ti02 at all and core loss 
is small, if it compares with this invention sample 1-3, and 2-1 - 2-5 list 2-7, initial permeability is low 
and core loss is large. 

[0026] Moreover, as a result of being shown in drawing 1 , the 2= 2.0-mol % of sample 1-3 of TiO(s) 
has few temperature changes, and they can utilize it effectively as the ferrite for inductance components, 
and a ferrite for impedance components. Moreover, although it varies in the range whose temperature 
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core loss indicates the minimum value to be is 40-80 degrees C, 2-7 is using these properly according to 
the temperature to be used, and can be effectively utilized for this invention sample 1-3, and 2-3 - the 2- 
5 list containing Ti02= 4.0-8. 0-mol% especially as a low loss ferrite. 

[0027] Example 3Fe 203 48.0 mol% and MnO are 25.5 mol% and ZnO. 24.5 mol% and Ti02 After 
mixing each raw material powder with a ball mill so that it may become 2.0 mol% (it is the same as the 
sample 1-3 of an example 1), temporary quenching was carried out at the inside of air, and 900 degree C 
for 2 hours, the ball mill ground farther for 20 hours, and mixed powder was obtained. Next, the quality 
governing of this mixed powder is carried out so that it may become a previous presentation, and it is 
CaO as an accessory constituent. Or Si02 was mixed with the ball mill to various ****** and a pan for 
1 hour, as shown in Table 4. Next, polyvinyl alcohol is added and corned to this mixed powder, and it is 
80MPa. The toroidal-like core with the outer diameter of 1 8mm, a bore [ of 10mm ], and a height of 
4mm was fabricated by the pressure, and each Plastic solid was put into the firing furnace after that, it 
calcinated at 1300 degrees C in air for 3 hours, and the sample 3-1 to 3-6 as shown in Table 3 was 
obtained. And while checking a final component presentation by X-ray fluorescence about each sample 
3-1 to 3-6 which carried out in this way and was obtained, they are baking volume density and 5MHz. 
Initial permeability was measured. Those results are shown in Table 3. 
[0028] 
[Table 3] 
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4-8 




ft 


ff 




tt 


PbO 


or. 100 


4.93 


420 


4-9 




ft 


ft 


ft 


ft 


MoO, 


0.001 


4.90 


400 


4-10 




tf 


ft 


ff 


if 


MoO, 


0.05D 


4.94 


410 


4-11 


fchK 


if 


it 


jt 


tt 


UoO, 


0.100 


4.96 


280 


4-1 2 




ff 


ff 


ff 


tt 


«0« 


0.050 


4.93 


400 


4-13 


*m 


ff 


ft 


ft 


tf 




M 


4.93 


410 


4-1 4 




ff 


ff 


if 


ti 




m 


4.93 


420 



[0029] From the result shown in Table 3, it is CaO. Or in the sample 3-1 which carried out optimum 
dose content of Si02, 3-2, 3-4, and 3-5 (this invention sample), a consistency and initial permeability 
are improved for all to the sample 1-3 (this invention sample of an example 1) which does not contain 
these at all. However, CaO Or in the sample 3-3 which made more SiO(s)2 contain, and 3-6 (comparison 
sample), compared with the above mentioned this invention sample, although a consistency improves, 
initial permeability is low. 

[0030] To the same mixed powder of a fundamental component presentation as example 4 example 3, it 
is V205, Bi 203, In 203, and PbO, Mo03 and W03 as an accessory constituent. Specified quantity 
**** and after that, mixing, granulation, shaping, and baking were performed on the same conditions as 
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an example 3, and the sample 4-1 to 4-14 as shown in Table 4 was obtained. And while checking a final 
component presentation by X-ray fluorescence about each sample 4-1 to 4-14 which carried out in this 
way and was obtained, they are baking volume density and 5MHz. Initial permeability was measured. 
Those results are shown in Table 4. 
[0031] 



m 




(BOl %) 


BQj$#(inassX) 


mm 

(kg/m B ) 


«JS8«* 
5 MHz 


Fe,0 a 


MnO 


ZnQ 


TlOa 


CaO 


SiOt 


1-3 




48.0 


25.5 


24.5 


2.0 


0 


0 


4.89 


390 


3-1 




t) 


i} 


// 


ti 


0.005 


0 


4.91 


400 


3-2 


*m 


n 


// 


// 


n 


0.200 


0 


4.93 


410 


3-3 




// 


u 


» 


it 


0. 300 


0 


4.94 


! 280 


3-4 


*m 




// 


// 


it 


O 


0.005 


4.91 


400 


3-5 




» 


II 


it 


it 


0 


0.050 


4.94 


420 


3-6 


am 




n 


it 


n 


0 


0.100 


4.96 


270 



[0032] From the result shown in Table 4, V205, Bi 203, In 203, PbO, Mo03 and W03 In the sample 
4-1 which carried out optimum dose content, 4-2, 4-4, 4-5, 4-7 to 4-10, and 4-12 to 4-14 (this invention 
sample), a consistency and initial permeability are improved for all to the sample 1-3 (this invention 
sample of an example 1) which does not contain these at all. However, in the sample 4-3 which made 
more these accessory constituents contain, 4-6, and 4-1 1 (comparison sample), compared with the above 
mentioned this invention sample, although a consistency improves, initial permeability is low. 
[0033] To the same mixed powder of a fundamental component presentation as example 5 example 3, 
the sample 5-1 to 5-9 as performs mixing, granulation, shaping, and baking on the same conditions as an 
example 3 specified quantity **** and after that and shows Zr02, Ta 205, Hf02 and Nb 205, and 
Y203 as an accessory constituent in Table 5 was obtained. And while checking a final component 
presentation by X-ray fluorescence about each sample 5-1 to 5-9 which carried out in this way and was 
obtained, they are a diameter of crystal grain, and 5MHz. Initial permeability and electric resistance 
were measured. Those results are shown in Table 5. 
[0034] 
[Table 5] 
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SS*4 




g#f$5MBJ# fool *) 


DMftZ 


UXX/l >TM>^ 




MnO 


ZnO 


TiO* 


2-1 




48.0 


26.5 


25.5 


0 


Afl 




2-2 




48.0 


26.5 


25.4 


0.1 


oUU 


5J*rU 


1 -3 




48.0 


25.5 


24.5 


2.0 


tan 


OfcU 


2-3 




48.0 


24.5 


23.5 


4.0 


ion 


ri n 

DlU 


2-4 




48.0 


23.5 


22.5 


6.0 


4uU 


Ron 


2-5 




48.0 


22.4 


21.6 


8.0 


330 


830 


2-6 


Jttt 


48.0 


21-4 


20.6 


10.0 


220 


1160 


2-7 




48.0 


22.4 


21.6 


Sn0 3 
8.0 


340 


830 



[0035] From the result shown in Table 5, Zr02, Ta 205, Hf02 and Nb 205, the sample 5-1 that carried 
out optimum dose content of Y203, 5-2, and 5-4 to 5-9 (this invention sample) To 14 micrometers of 
diameters of crystal grain of the sample 1-3 (this invention sample of an example 1) which does not 
contain these at all, the diameter of crystal grain is small with 5-8 micrometers, and initial permeability 
is also improved in connection with this. However, in what the accessory constituent contains like a 
sample 5-3 (comparison sample), although the diameter of crystal grain becomes small, the 
improvement effect of initial permeability is not accepted. 

[0036] To the same mixed powder of a fundamental component presentation as example 6 example 3, 
they are Cr 203 and aluminum 203 as an accessory constituent. Specified quantity **** and after that, 
mixing, granulation, shaping, and baking were performed on the same conditions as an example 3, and 
the sample 6-1 to 6-6 as shown in Table 6 was obtained. And while checking a final component 
presentation by X-ray fluorescence about each sample 6-1 to 6-6 which carried out in this way and was 
obtained, they are a diameter of crystal grain, and 5MHz. Initial permeability and a relative humidity 
multiplier were measured. In addition, a relative humidity multiplier is an index showing the 
temperature characteristic of initial permeability, and is given by the degree type. 
Relative humidity multiplier =(mu2-mul)/mul2/(T2-Tl) 

however - mu 1 : Initial permeability mu 2 in temperature Tl (usually 20 degrees C) : Temperature T2 
the initial permeability which can be set — the result of them is shown in Table 6. 
[0037] 
[Table 6] 
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m 

IF*? 




&$f$fim& (nol 96) 


Iff X 10* 

(teV) 


.(Qni) 




(kW/m a ) 




Fe 2 0« 


MnO 


ZnO 


Ti0« 


500tHz 


5 MHz 


1-1 


m 


52.0 


23.5 


22.5 


2.0 


4.48 


1.3 


260 


1 


>3000 


1-2 


*m 


50.0 


24.5 


23.5 


2.0 


4.81 


1.8 Xl0 a 


1150 


300 


970 


1 -3 


*m 


48.0 


25.5 


24.5 


2.0 


4.89 


2.3 xlO* 


1590 


390 


820 


1-4 


*m 


46.0 






U 


4.92 


2.4 xlO* 


1380 


370 


870 


1 S3 




44.0 


27.5 


26.5 


2.0 


4.93 


2.6 xl0 a 


1050 


320 


980 


1 -6 


a* 


42.0 


29.0 


27.5 


2.0 


4.93 


2.9 xi0 a 


520 


180 


2190 


1-7 




4a. o 


25.5 


24.5 


SnO* 
2.0 


4.90 


2.2 X10 8 


1580 


400 


850 


1 -8 




52.5 


24.2 


23.3 


0 


4.88 


1.5 X10" 1 


1590 


1 


1390 



[0038] From the result shown in Table 6, they are Cr 203 and aluminum 203. To the diameter of crystal 
grain of the sample 1-3 (this invention sample of an example 1) in which the sample 6-1 which carried 
out optimum dose content, 6-2, and 6-4 to 6-6 (this invention sample) do not contain these at all, the 
relative humidity multiplier is small and the temperature characteristic is improved. However, in what 
the accessory constituent contains like a sample 6-3 (comparison sample), although the relative humidity 
multiplier is small, initial permeability is falling. 
[0039] 

[Effect of the Invention] As mentioned above, Mn-Zn which starts this invention as explained 
According to the ferrite, it is conventional Mn-Zn. Compared with a ferrite, it can be markedly alike, big 
electric resistance and the outstanding initial permeability can be obtained, and it is 1MHz. It becomes 
what is fully equal also to use in the RF field which exceeds, and becomes suitable as the core ingredient 
for RFs, and an electric-wave absorber. Moreover, Mn-Zn concerning this invention For a ferrite, Fe 
203 is Mn-Zn below 50 mol% by content of Ti02 and Sn02. Since baking in atmospheric air is attained 
also in the ferrite, it contributes to an improvement of manufacturability and reduction of a 
manufacturing cost greatly. 



[Translation done.] 



http : / / w w w4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



12/3/2005 



JP,2000-133510,A [DRAWINGS] 



Page 1 of 1 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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m^mi] Fe,ft 44.0~50.Omo1 

ZnO 4.0— 26.5mol% > TiO.fcitfSnOiC^ ^© 1 
!SfcB21 0.1~8.0mol%. g|3B l*or*^C<J:*# 
mi-T-SMn -Zn 7i7-/K 

[ff^2 ] SM^-i [/t, CaO O.O05-O.2OO mass 
%fcJ:0*SiQ I 0.005-0.050 mass%© *> %<D 1 SSfctt 
28*£WT* C <!: ^^if •SffStJl 1 (CiBSgCDMn 
-Zn 7i5-f h„ 

[ff^3] IlM^-iL-C, V 2 Q, 0.010-0.200 mass 10 
%. Bi.Oi 0.005— 0.100 mass%. IrijO, 0.005—0.10 
0 mass%, PbO 0.005—0.100 mass%, MoQ, 0.001— 0.0 
50 mass%. WQ, 0.001 — 0. 050 mass%©5 %© 1 

tdt 2 «ajh*£»rs c i -r SUMS® i * fc 
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[fS*94] BM^ilt, ZrO, 0.010-0.200 mass 
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?r#mi-rSfi*511 SfcB2^te«g©Mn - Zn 7* 20 
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ss^feitf AIjOj 0.020—0.300 mass%©5%© 1S£ 
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[0 00 1] 

[&?s©ji-f ssas^ij] wm&zm-rzm 
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or»Bi3ii-s. cct. ii7ctt^HM*r^-r*a 
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[fS^WifcOi^-rSirflB] iC^t, Mn -Zn 
•^^©-tfEfcWtf) ^©mmS!S4-CtS/c 

w^c*<-r iieufc-flaw&Mn -z 

n7x7-f hK*JW-S»mmiKn:«. ±IELfcFe J * iF 

<*> t©H (^*>H) r©^©ts^fe*or. iq 

mm) *5fi<iTit. m&&#mtLx<Dmi:Z± 

[0004] ft*J. — SiJ-CW. Mn -Zn V x.~> 4 h© 

rcao. siQ^^ftnL/r^taw^StSfiift-rstft 

(C. l200*CSS©fiS«KK?:tf o TfeS&S* 5uml 

[000 5] *^BJ«. ±SS£*©raS^{Cffi*-C«:3 

CCB^SMn - Zn h ^S^-T-S C i(C*4. 

[0006] 

[pis^^-rsfc*©*©] ±iBBe<j«:^fiSc-r«»/c 

^Onii. S^fiS^fflfiS* 5 . Fez 0b 44.0—5 
0.0 mol%, ZnO 4.0— 26.5 mol% v TiQiBiO'SnQ,© 

^^©ia*fc«2a 0.1-8. omoi%. m& myvs>i> 

[0O07]Sfc, *^©ffe© 1 -ott. ±ieS*fiS» 
ffl^SK^L/SM^i CaO 0.005—0.200 mass%fc 

^VSiO, 0.005— 0.050 mass%©5£©l«*/c«:2S 

[0008] ±IB2 MMJC «fc 0 . 

^©lott, MiJ'S^iOt:. V,0i 0.010— 0.200 mass 

Bi 2 0, 0.005—0.100 mass%. In,Q, 0.005—0.10 
0 mass%. PbO 0.005—0.100 mass%. MoOi 0.001—0. 
050 mass%, WQ, 0.001— 0.050 mass%© 5 %© 1 

fiR^tL/r, Zrp, 0.010— 0.200 mass%. Ta.0, 0.010 
—0.200 mass%> HfQ, 0.010— 0.200 mass%. Nb,0i 
0.010—0.200 mass%. Y,Q, 0.010—0.200 mass%©^ 
%©ia*/cW2«JJl±«r^W3tt/ciffl^-C&S. 3 6 
{CftbClO^ mfilfttLX. Cr.Q, 0.020-0.300 ma 
ss%*s£& AljObO. 020-0. 300 mass%©5 %<D 1 9$. 
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■CASFe,^. ZnO > MhO ©ffe(C. fr/cSCTiQ.fcitfSnO 
, © 5 % © 1 « £ tc it 2 a 4 $W 3 -t+ * «fc 5 fC 1/ © 
■C. -e©a*fig^ffi^«. F<iQ, 44.0- 50.0 mol%. Z 
nO 4.0— 26.5 mol%. TiOi *J<fct>*Snq, ©5 *><D 1 «S/c 

0.1—8.0 mol%> ^sgBMnOi&oTl^S,, 10 

[0010]Mn-Zn7i7-f hfCfcW-S^S^F 
e" *s<fc!>*Fe ,f <h OTfffi-f TifcitfSnfct. C 
OFe" *>6m^-*§WBSlorFe" ££*£i*ti-St: <!: 

JcOVSTUiSnQ,©^!** 0.1-8.0 mo1%<t-T6C 
i-C. Fe" (Dm&mZmWb-CFe" iFfi" i©?? 

1fi&<&&$htc#>, Fe" iFe" <t©Mt?©m^© 

(10 s fgfgg) fimffitfrWf^ftJ^fC&S. fc/cU 
TiOjfcJ^VSfcKSnQ, ©$:&*# 0.1 moi%*$rc« 

*©at**«/M < . 8.o moi%<fc o ^i^iwaaa^is 

T"^5©"C. ±1B®B 0.1—8.0 mol%£ l/fc. 
CO 0 1 13 ±!BL/cJ:5(c. L 
Tk+#&ifc®tt#f#6ftSJ:5K. Fe.0, *50 mol% 

ft< <t&44.0 fct^T 5 K-rS. ZnO «. 
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[0 0 1 73 C©«fc-5(CL/-C^6n/cMn - Zn 7x7 
-< h it. TiQ, fc-fci^/ilfcliSnOi ttWfot LXSm? 
-5.©r. ^mfitn:*stS*©Mn - Zn 7 x -S- HCtb-^ 
(ltf fSflS) */c. -fi&tC&BBtt 

7*7-f KC*5^Sfi3Sm*M©RSI?«. ^07x7-{ 

(K =1500-2000) ^SsC-c^ensffi-cmasJ:^ 

tCLri>-S*^ *Mn -Zn 7x7-f h(C<ttl{*> 5^ 
z (Cte^tfcli*) £**J*3©CTj®fiS^ 300-400 
C£*i-C*. 1MHz *ffi^-5HfJljSE|fi]W©l5BE^f4> M 



(4) 



[0018] s 

[mnmi mmmi 

Fe,Q, #42.0— 52.0 mol%. TiQ, S/cttSnQ, # 2.0 mol 

g|g|S# Mnoiznoir-t-M/Jtoe: 25£&£J:5(c& 
M^ia^^^-^sju^rM^b/cfi^ £M4>. 9oo*C 
X2mM1fcML> 3 6«:^-^5;U{cr20^K^L/ 

tt4J:3K:fi8»BIBEU $6(c*-;U5>>Kcr lB#Kig 

JjU^ritiKtL, 80MPa ©ff^J-C^Sl8mm. F*3&10mm. Hi 10 

**WaF<cAti. S»*-c. i300°C-C3ffiJM^O. * 
i tc^-r <fc 5&tm 1-1-1-7 *f#fc. 

[0019] $/c. Jfc«©fc«>. Fes,Q, 52 . 5 mol%. 
1*10*524.2 mol%. ZnO #23.3 mol 5 

*W5lc*j|«--A<5;u«:T«^Ufc«. soo'C-c 
2B#^{S«iU. 3 6tc^-;i/5JKc-C2oNFffl^L.-r. * 



^2000-133510 
6 

J:^(CfiE^sB2E-r^i^(c. liM^-i UTCaO O.OSOmas 
s%£ SiQ, 0.010 massXt&fia*.. S 6(C^— Jl/5 )V 
vex ltiffflW&Ltt. &tc. c©S^|&7S«:^y 
yjt/:3-;USr7jn£'rjgi&U 80MPa ©JE^JT^iam 

fg> d9B#**l«IFK:Aft. ^#HSv*t?> 1200'C-C 
3l$lia&j£U fi£*<!:pli;<Fe,Q ) #50mol%J: 9 
Irttftl -8£*#/c. 

t o o 2 o ] ^ lt. ±ib©j: ^ k L-cntt&im 1 - 

1-1-8 JCOOT. MXi^KAotg^WSfi!! 
^J&fcJiig-r 500kHz3£D--«: 5 

mzX-o>V)Mm&. nW&iKis£zn mhz . scmTfcfcw 

[002 1] 
[«1 ] 







(«ol 96) 










Fe»0» 


ftfcO 


ZnO 


TiO» 






5 KHz 


-20-20*0 


20~60TC 


1 -3 




48.0 


2S.5 


24.5 


2.0 






390 


15x10- 


11x10- 


6-1 
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tt 


tt 


tt 


CrsO. 


0.020 


390 


9x10- 


8X10- 


6-2 




tt 


it 


tt 


tt 


Or«0t 


0.300 


380 


7x10- 


5x10- 


6-3 




/j 


tt 


it 


tt 


CraOt 


0.600 


260 


6X10'° 


5x10- 


6-4 




tt 


0 


tt 


tt 


A1.0» 


0.300 


390 


9x10- 


8X10- 


6-5 




tt 


t/ 


tt 


tt 


CriO. 
CaO 


0.300 
0.200 


390 


7xl0 -e 


8X10- 


6-6 




it 


tt 


tt 


tt 


Cr,0. 
SiO. 


0. 300 
0.050 


400 


8X10- 


8x10- 



[0022]gl (.Cm-r&gkJ; *) , Fe, Q, #50.0 mol% 
iOfc^USfcU (J±$3#ft) CC#tL. Fe,Q, #50.0 m 
ol%WT©l5W 1-2-1-5 fciCX 1 - 7 

») ». <->-rftfc-HHtmg#i«<. £fcm**s5t so 

OkHzfc J; O* 5 MHz -C(Dl!7JSSS^ft{c*L/<]«< ftotte 

*tr«. i#f41 -3©fflj§m*#&fci!K&o-Ct,>£ 
#, Clltt. «»ata*1^0T^*fc»"C*5. $ 
tc. tb^sSlsftL'T©l*|sH-6tt. Fe.0, #44.0mol 
YoVXV b'PU< ft-5tl>i/t«), 500kHz*$J:O*5MHz r 
©8^ffi^#*289Ji<mccJt'<-c#& <5<£< &-?T(,> 

S. *fc. S£*i|5lD<Fe J Q, #50 mol%J:f3*>2H>t« 



[002 3] HJ60II2 

Fej 0, #48.0 raol%. TiQ, SfcttSnQ, #0—10.0 mol 
g!8|5# MnOiZnO i-C*;UJ:b26 : 25t 

mim^^-^zfiicxu^Ltcm, 9oo-c 

ftSJ^fci&^fiSiU $6{c^-Ji/5;u«:-cia*rail 
ttJ^-Cjgffil/. 8CMPa ©ffi^J-CJI-SlSmm. rtSlOmn. ilf 



2^*TJ:^^^f42-l-2-7«rff/c e C 
o<fc^«:or»ytSKl42-i^2-7«:-3C»T. 
w«cji8»ajiE*a36x «»«f cc ct o r wr * t mc % 

5 MHz T©*n»a»fe<fcOf 1 MHz , 50mTCC*$W-5»C«* [*2 ] 



(5) 1#H 2000-133510 

8 

*£*#JSU/t 0 *IWiKttl-3> 2-3, 2- 

4, 2-5*5<J:tf2-7CCO(,>TfcJ:, 1MHz. SOmrtC** 

2*5<fci>*01 CCm*. 
[0024] 
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[0 0 2 5 ] ^ICTfi-TteMJ;*). TiGi££<$*&t f » 

Bj§f#ftl-3. 2-2~2-5&EMCSnG*jSS$/<,A: 
#»9!tt*42-7tt. Hn*>*L.<^SBE$*liS<, *> 

(10.0 mol%) lC£tfr*NR2 - 6 (Jfc«8t 
») «. T1ft**<**ttC»tfcl«*»2- lKtt^TU 



©« *»WSasH-3> 2-l~2-5MWC2-7(C 

[0026] 01 iCTjVTIgmj: 0 . 0<l*.t*. TiO, 
= 2 .0mol%(Di*f4 1 - 3 Um&J$tiW'Ptz < . > y * 

-/h4 0T«»Kffi«r*4. */c. TiQi = 4.0~8.0m 
50 ol%*^tf*#6Wt«SH-3. 2 -3~2 



C6) 



-7B. M'CMik&&&m*jn-?m&&4o~-8a'c<Dmm > 

i»»»5Cit. ^(c{g«^^x7Y hiLrWJafcffi 

[0 02 7] miMW3 

Fe,Q, #48.0 mo"l%. Mnd*J25.5 mo1%> ZnO#24.5m 
ol%. TiQ,*S 2.0 mo^i&Si^tC C^ffe0H 1 

l - 3 iialD) *JW»»**Jif-Ji/3 ^(crig^Ufc 
ft. 900-C-C2B#K<S«it. S6(c^-^5;l/ 

KT2d$i!g8H$i,T. ii^t&**f#fc„ ^«c. c©fi£ 10 

CaO SfcliSiq, 4*4 (Ctj^TJ: 5 5Cii*©afni*. 3 6* 



12 000-133510 
10 

{c^'jt*-;ur;U3--Ju*Sn^.rMiL. soMPa ©Eft 

-C$f&18mm, rtSlOmm, i8i3 4 mm© h a ^37* 

uooTrcstiffllftftU *3KijVr*5ttK*43-l~ 
3-6£f#fc. fit. C©*Mcl,-Cf#?o&5#ft3- 

ic&->Tmm?z>t2nc. m&timts.tbmz'coivim. 

[0 02 8] 
[*3] 



#^ 




£*J&Majg (ml X) 




f*xlO» 
(kg/m*) 


5 MHz 


FeaO> 


HnO 


ZnO 


T10. 


a& 


MS 


1-3 




48.0 


25. B 


24.6 


2.0 






4.09 


390 


4-1 


EMI 


tt 


tt 


if 


tt 


ViO. 


0.010 


4.90 


400 


4-2 




tt 
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ft 


n 


v.o« 


0.200 


4.91 


410 


4-3 


tttt 


tt 


tt 


tt 


tt 


V.O. 


0.300 


4.95 


290 


4-4 




tt 


tt 


ft 


tf 


Bi,Ot 


0.005 


4.31 


410 


4-5 




tt 


tt 


tf 


tt 


BitO« 


0.100 


4.94 


430 


4-6 


Jttt 


tt 


tf 


tf 


tt 


BltO. 


0.200 


4.97 


270 


4-7 


WW! 


tt 


ft 


if 


tt 


In.O. 


0.100 


4.94 


420 


4-8 




tt 


tt 


tf 


tt 


PbO 


or. 100 


4.93 


420 


4-9 




i " 


it 


if 


tt 


HoOa 


0.001 


4.90 


400 


4-10 




tt 


tt 


tt 


tt 


KoO» 


0.050 


4. 94 


410 


4-1 1 




tf 


it 


tt 


tt 


UoO, 


0. 100 


4.96 


260 


4-12 




tt 


tt 


a 


tt 


90, 


0.050 


4.93 


400 


4-13 




tt 


ft 


it 


tt 




8:188 


4.93 


410 


4-1 4 




tf 


ft 


a 


ft 


1ft 


m 


4.93 


420 



[002 9] *|3 (CTjVri&gJ: *) . CaO ttdiZSiOi&M 

m^msmcmm - 1 . 3-2. 3-4*$cfct>'3-5 

»JjS«^*S3fellS<lTC>.S. 0*>U CaO SfcttSiOi* 
*»K£«SttfcKf43- 3**0*3 -8 <Jfc8&i*f4> 

-co:. HfiBLfc^jiKttHKJt^r. ®mm±.?z>& 40 

[0 03 0] SStS0J4 



TV, Ob, Bi,Ci, 10,0,. FtoO. MX},. WOi £§rSSftl 

J:C«teS*m>. *4Kfl%-r«t5«tlW4- 1~4- 1 
4*^fc 0 *IT, COjr5(CL/t#fc#^4-l~ 
4 - 1 4tc-X>T, «»W&fiR»ifflfiS%m5feXK»*f{C 

[003 1] 
[*4] 



(7) 2 0 0 0 - 1 3 3 5 1 0 

XL 12 



aw 




2£*&#ta& (ml *) 




fix 10' 

Ckg/V) 


5 KHz 


FeiOs 


MnO 


ZnO 


TiO. 


CaO 


SiOt 


1 -3 


**W 


48.0 


26.6 


24.5 


2.0 


0 


0 


4.89 


390 


3-1 




tt 


it 


a 


a 


0.006 


0 


4.91 


400 


3-2 




n 


tt 


tt 


a 


0.200 


0 


4.93 


410 


3-3 


Jttt 


it 


it 


tt 


tt 


0.300 


0 


4.94 


280 


3-4 




it 


a 


tt 


tt 


0 


O.00B 


4.91 


400 


3-5 




if 


it 


a 


it 


0 


O.050 


4.94 


420 


3-6 




tt 


n 


it 


tt 


0 


0. 100 


4.96 


270 



[0 0 3 2] a4^-r$§^<fc»3 < V,Q. B-i 2 Q,. In, 
q,. FbO, MaQi , WO, £jfiS^r<*-tf fcl#ft4 - 1 . 4 
-2. 4-4, 4-5. 4-7~4- 1 0, 4-12~ 
4-14 C&MUHtt) "C«. C*l6 

-3 ($mmi<D*mw&m) cc*fu urn^s? 

j£#£^»K^*3tffc!#&4-3. 4-6. 4-11 
[0 0 3 3] 



H56M3<t[5li;S2tcJi!E»«fiS©il^t&^K:. gijj&fr&l, 

TZl-Q,. TafcO,. HfQ,. 1*3,0, . Y,Ci%Bf3eaMA, * 

*5(Cn%-rJ:9acl*»5-l-5-9*» 
fc. *Lt. c©«fc5Kb-c»;te&iilii|sf5- i~5-9 
(coot. ^tt&aa*u»a%Xtt*»f(cj:o'Clg 

[0034] 
[*5] 



(8) #H§2 00 0 - 1 33 5 1 0 

13 14 



WW 




m&s&im tool 




(W/n B ) 




IfaO 


ZnO 


T10* 


2- 1 




46.0 


26.5 


25. 6 


0 


40 


>3000 


2-2 




48.0 


26.5 


25.4 


0.1 


300 


940 


1-3 




48.0 


25.5 


24.5 


2.0 


330 


820 


2-3 




48.0 


24.5 


23.5 


4.0 


390 


810 


2-4 




48.0 


23.5 


22.5 


6.0 


400 


800 


2-5 




48.0 


22.4 


21.6 


8.0 


330 


| 830 


2-6 


wet 


48.0 


21.4 


20.6 


10.0 


220 


U60 


2-7 




48.0 


22.4 


21. B 


SnO, 
8.0 


340 


830 



[0 03 5] «5{Cm"TifeSJ:0. ZrQ,. Ta,0,.Hf 
2. 5-4-5-9 (#3891884) cn6%±<§ 

*<ci»k» i - 3 (xtu* i <D*m»m) ©*§n&& 

Sfc© (tfc$S8*f4) ttIMMB*/N&<fc*«>«> 

[0036] mmme 

rcr,Q . Al,q, ZffiJZSMZ.. 5gJ6^93 iRI 



-TJ: ^3&W*46 - l~6-6£»fc„ *lt, C©J:5 
(ci/-cff fc&SB46 -1 — 6-6 kout, 

g. 5 MHz -C©»]SlS^*J«fcO f ffl*tSS^*?)W^L 

tB*fSfi&tfc= (it, — Mi ) /W/CT, -t, ) 
tctcL Mi :MT, (jl^«20*C) (CisttSttm 

[003 7] 
[&6] 



15 



(9) 



ftffl 2000-133510 
16 









ffixlO* 
0*V) 


.(On) 


imam 


(WW) 




Fe>0. 


IM) 


ZnO 


TiO. 


500tHz 


6fflz 




tm 


52.0 


23.5 


22.5 


2.0 


4.48 


1.3 


260 


1 


>3000 


1-2 




60.0 


24.5 


23.5 


2.0 


4.81 


1.8 X10* 


1150 


300 


970 


1 -3 




48.0 


26.5 


24.5 


2.0 


4.89 


2.3 X1Q* 


i con 


oqn 
33 U 


R9fl 
ocxr 


1 — A 
1 — ** 




46.0 


26.5 


25.5 


2.0 


4.92 


2.4 X10* 


1380 


370 


870 


1-5 




44.0 


27.5 


26.5 


2.0 


4.93 


2.6 X10 5 


1050 


320 


980 


1-6 


tfctS 


42.0 


29.0 


27.5 


2.0 


4.93 


2.9 X10* 


520 


180 


2190 


1-7 




48.0 


25.5 


24.5 


SnO. 
2.0 


4.90 


2.2 XlO a 


1560 


400 


850 


1 -8 




52.5 


24.2 


23.3 


0 


4.88 


1.5 XlO 1 


1690 


1 


1390 



[O O 3 8 ] SI 6 K^-riSSJ: «J . Cr a Q, . A1.Q, *jt 
S^W$1*/cK*46 - 1. 6-2. 6-4~6-6 (* 

mn&m) «. cne. ; Sr±<^sj&c^s»4i -3 

L. i^6-3©<fc5KI!J^a^»K$«3ttT<,>.5> 
[0039] 

n -Zn 7 iv-/ hKitltf. g£3fe©Mn -Zn 7x7 



20 *f»* c & tfr * . l khz & AJWftMWr ottffi 

Mn - Zn 7x7-f Hi. TiQ,, SnQ,©£rfr«:J: <3 Fe,0 
,*i50 mol%«T©Mn -Zn7i5^ KC*s(,>T4>:* 

[Bi ] KHQ^tcRariaaiTiQi. sno,^rs©iJ 



(10) 

[mi ] 



4HB 2000-133510 



TOi-tMfal-O 




740 I . — — ■ I 

0 20 40 «0 80 100 120 140 

mm rei 



mmu] fiii¥5^iiB (1999. 5. i * [ffijEnm&m 
i > iffiimm 

[#l£tfIEl] [002 1 ] 

[ft EMMiwmz ] mmm mi) 

imEM&mm&i 0021 * 



« 




m&am (»i *) 


*xl0« 








Fe>0« 


ft* 


ZnO 


TiO, 




6ttz 


1-1 


tttt 


52.0 


23.5 


22.5 


2.0 


4.48 


1.3 


260 


1 


>3000 


1-2 


*mi 


50.0 


24.5 


23.5 


2.0 


4.81 


1.8 xio* 


1150 


300 


970 


1-3 


#m 


48.0 


25.5 


24.5 


2.0 


4.89 


2.3 X10* 


1580 


390 


820 


1-4 


*m 


48.0 


26. S 


25. 6 


2.0 


4.92 


2.4 XiO* 


1380 


370 


870 


1-5 




44.0 


27.5 


26.5 


2.0 


4.93 


2.5 X10* 


1050 


320 


980 


1 -6 




42.0 


29.0 


27,5 


2.0 


4.93 


2.9 X10" 


520 


180 


2190 


1-7 


*m 


48.0 


25-5 


24.5 


SnO. 
2.0 


4.90 


2.2 X10* 


1580 


400 


850 


1-8 


m 


52.5 


24.2 


23.3 


0 


4.88 


1.5 X10- 1 


1590 


1 


1390 



[miEM^.wm^] mmm 

[riiE*f&«g«] 0 024 



[0024] 



«ff2 000- 1 335 1 0 



[*2] 



tSf* 










#«* 


Fe*G» 


KnO 


ZriD 


no. 


5 kHz 


WW) 


2-1 




48.0 


26.6 


26.8 


0 


40 


>3000 


2 — 2 


* If* Mil 


4ft. 0 


28. S 


28.4 


0.1 


800 


940 


1-3 




48.0 


25.S 


24.8 


2.0 


280 


820 


2-3 




48.0 


24.8 


22.8 


4.0 


280 


810 


2-4 




48.0 


28.8 


22.6 


6.0 


400 


800 


2-5 




48.0 


22.4 


21.6 


6.0 


330 


830 


2-6 




48.0 


21.4 


20.6 


10.0 


220 


1160 


2-7 




48.0 


22.4 


21.6 


SfafO. 
6.0 


840 


$30 



[*t*»iE3] 
C»iE«*JHB«] 002 8 



X [«uEF»9§] 
[0 02 8] 
[*3] 

















Fe.O, 


HdO 


ZrtO 


Tift* 


CeO 


SlOi 


*X10« 

0*/V) 


5 MHz 


1-3 


*%£ 


48.0 


25.6 


24.6 


2.0 


0 


0 


4.89 


390 


3-1 
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ff 


tt 


tt 


0.006 


0 


4.91 


400 


3-2 


4&91 
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it 


tt 


it 


0.200 


0 


4.93 


410 


3-3 




tt 


tt 


tr 


ft 


0.300 


0 


4.94 


260 


3-4 


*m 


P 


tt 


tt 


tt 
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0.006 


4.91 


400 


3-S 




tt 


ft 


ft 


tt 


0 


0.060 


4.94 


420 


3-6 




tt 


ft 


ft 


tt 


0 


0.100 


4.96 


270 



[**£**IE4] 

[ffijEMMimmz] 0031 

[*HiE#i6] §£H 



[ffiJEflg] 
[0 0 3 1 ] 
[«4 3 



&H 2000-133510 







(no! 95) 




fixio 1 
(kg/V) 






Fe.O. 


too 


2nO 


TiDt 


mm 




5 KHz 


1-3 




Ait n 


96 R 


91 fi 


s n 






4.89 


390 


4-1 j 


EMI 




jf 




jp 




n iiffl 
u. u&u 


4.90 


400 


4-2 


E£H 


z? 




ft 


Jf 






4. 81 


41D 


4-3 


tttt 




# 


tt 


ff 




0. 300 


4.95 


| 290 


4-4 


EJ^I 


it 


If 


It 


It 


B1.0, 


0.006 


4.91 


410 


4-5 


EEEI 


tf 


tt 


It 


It 


Bi.O. 


0.100 


4.94 


430 


4-6 




if 


ft 


It 


It 


BiiO. 


0.200 


4.97 


270 


4-7 




ft 


tt 


It 


It 


IaiOt 


0.100 


4.94 


420 i 


4-8 


Eftftl 


ft 


It 


It 


It 


PbO 


(T.100 


4.93 


420 


4-9 J 


E£?,l 


tt 1 


.tf 


It 


it 


MaOt 


0.001 


4.90 


400 


4-10 
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